Introduction
It is widely recognized that social networks, the "basic building blocks of human experience, " have a profound impact on mental health [1] . Social networks can influence mental health directly [2] , and they can influence whether, when, and how people seek help for mental health problems [3] . Understanding the role of social networks for help-seeking is especially important in adolescent and young adult populations. For this age group, mental illness accounts for a larger burden of disease than any other class of health conditions [4] . Nearly three-quarters of mental disorders have first onset by the mid-20s [5] , and disorders presenting in adolescence are associated with significantly longer treatment delays [6] .
While adolescence and young adulthood are associated with increasing independence and autonomy, young people are still highly influenced by social contacts, particularly peers. For the following reasons, peers may be especially influential in shaping help-seeking attitudes and behaviors: adolescents and young adults are more likely to communicate mental health issues to peers than to anyone else [7] , peers often actively provide support, advice, and information [8] and adolescents and young adults report that their peers' behaviors and attitudes related to mental health influence their own behaviors and attitudes [8] . Thus, adolescents and young adults can naturally serve as peer 'gatekeepers' . troubled people are turning for help". The gatekeeper model posits that individuals may find greater intimacy and comfort sharing their feelings with those they see on a regular basis and with whom they have built relationships over time [10] . The model recognizes that informal social exchange happens more frequently than formal service utilization, often placing certain community members in a better position to recognize mental health problems than the medical professionals trained to do so. At colleges and universities, this community is comprised primarily of student peers.
In particular, resident advisors (RAs) are opportunely positioned to serve as gatekeepers on campus. RAs operate within a unique space that enables them to shape student culture both as role model and authority figure. RAs can deliver mental health resources and support in ways otherwise impossible for campus administrators and mental health professionals [11] . Accordingly, RAs have long been relied on to serve as a bridge between students and university officials [11] .
Although RAs are naturally positioned and often formally trained to function as gatekeepers, their impact on student help-seeking for mental health has not been rigorously assessed. To our knowledge, there have been no published studies that have addressed this question, despite the availability at many institutions of a natural experiment in which student residents are assigned to RAs in a random process. Using this natural experiment, we address four key questions:
1. How frequently do RAs discuss mental health issues with residents and how frequently do they refer residents to professional services?
2. How do RAs' knowledge, self-efficacy, and experiences around mental health services affect the irresidents' help-seeking? We hypothesize that RAs with higher knowledge, self-efficacy, and experiences with services are more likely to discuss mental health issues with residents, which in turn leads to higher service utilization.
3. How do the mental health problems and service utilization of resident groups within a hall area affect the knowledge and helping behaviors of their RA? We hypothesize that RAs gain knowledge and engage in more helping behaviors in hall areas with disproportionate numbers of residents with mental health problems.
4.
How does RA support for a resident with mental health problems vary based on the prevalence of mental health problems among other residents assigned to that RA? Specifically, does a resident with mental health problems suffer as a result of within group 'competition' for RA support or do residents with mental health problems confer mutual benefits by enhancing RA knowledge and skills? We do not have a clear a priori hypothesis for which of these potentially offsetting factors is stronger.
To our knowledge, the data from this study are the only of their kind, allowing for the first estimation of causal effects of RAs on resident help-seeking.
Methods

Participants and data
Participants are first-year undergraduates and their RAs (2 nd -4 th year undergraduates) at two U.S. universities. One university ("University A") is a large, public university in the Midwest, and the other is a mediumsized private university in the Northeast ("University B"). Within the data, we matched residents to RAs using information from the universities; in most cases, an RA is responsible for students on his or her floor within a residence. We excluded students if they were under the age of 18 at followup. All research was approved by the University of Michigan Health Sciences and Behavioral Sciences Institutional Review Board and the Cornell University Institutional Review Board for Human Participants.
At both universities, students are assigned to residences based on preferences submitted in housing applications. The key preferences that determine a student's residence are room type (double, triple, quad) and corridor type (same sex, co-ed), because these factors vary across residences on both campuses. Housing officials use only the information in the applications to make residence assignments. Therefore, once we control for these preferences (using data obtained from housing officials), any remaining variation in residence assignment (and therefore RA) is random.
We recruited students for the baseline and follow-up surveys by sending an introductory letter with a $10 bill and then sending reminder emails to non-responders. Emails included a link to the online survey and a unique login for each student; written consent was obtained from all study subjects. The baseline survey was fielded during the three weeks preceding the start of the academic year (August , 2009), and the follow-up survey was fielded during a three-week period near the end of the academic year (March-April, 2010). Baseline response rates for residents and RAs were 68.0% and 59.0%, respectively, resulting in a baseline sample of 4,588 residents and 187 RAs. Of those who completed the baseline survey, 59.0% of residents and 71.0% of RAs completed the follow-up survey.
At baseline, residents are approximately 18 years of age on average (mean=18.4), there is a roughly equal split of males and females (female=49.1%), 17.8% are first-generation college students, and about two-thirds are white (69.9%), while 3.9% identify as African American, 15.7% as Asian, 4.3% as Latino/a, and 6.3% classified as "other race" or "multi-racial". Over one-third have apparent mental health problems (37.5%) while just 16.5% have used services and/or have a diagnosed mental illness. RAs are approximately 21 years of age on average (mean=20.8), just over half are female (56.7%), and just over half are white (54.6%), while 13.4% identify as African American, 16.6% as Asian, 4.8% as Latino/a, and 10.7% classified as "other race" or "multiracial". About one-quarter of RAs are serving in this role for the first time (26.5%). Nearly one-fifth of RAs (19.9%) have used services and/or have a diagnosed mental illness and over two-thirds perceive their knowledge of mental health to be 'well above' or 'above average'(65.1%).
Measures
For residents, there are two primary outcomes at follow-up, both operationalized as binary measures. (1) When looking at effects of RA characteristics, we focus on three key independent variables measured in the baseline survey. (1)Self-efficacy is a factor derived from three items measured on a scale of 0-4: "I have a good idea how to recognize that a student is in emotional or mental distress", "Relative to other RAs, how competent would you say you are at identifying students with significant emotional or mental distress?", and "Relative to other RAs, how competent would you say you are at helping students receive the appropriate services for significant emotional or mental distress?" (Cronbach's Alpha=0.8). (2) Knowledge is operationalized as described earlier. (3) Service utilization/diagnosis is measured using the items listed above (for service utilization) and one additional item: "Have you ever been diagnosed with any of the following conditions by a health professional (e.g., primary care doctor, psychiatrist, psychologist, etc.)?"(with answer choices including a list of mental health conditions), (coded as 0=none, 1=any counseling, therapy, medication, diagnosis).
When looking at the effects of residents' characteristics, we focus on two key independent variables measured in the baseline surveys. These measures are aggregated to the mean at the hall area (the area for which the assigned RA has responsibility). (1) Mental health problems is a binary measure coded as 1 if the student screened positive for or reported any of the following: depression (Patient Health Questionnaire-2 [12] , psychological distress (K-6) [13] , an eating disorder (SCOFF) [14] , Open Access 3 non-suicidal self-injury, and/or suicidal ideation (past six months and/or lifetime); it is included as the proportion of residents within a given hall area (RA assignment area) who have any apparent mental health problem at baseline. (2) Service utilization/diagnosis is measured as described earlier; as an independent variable, it is included as the proportion of residents who have any service utilization/diagnosis assigned to an RA.
The following individual characteristics for residents and RAs are included as covariates: age, gender, race/ethnicity (white, black, Asian, Hispanic, other/multi race), parental education (less than a bachelor's, bachelor's, graduate degree), and for RAs, experience in the role of RA (first time vs returning). We also control for a set of housing preference variables used to make residents' room assignments.
Data analysis
We conduct analyses corresponding to the four primary research questions stated above. Our first question, regarding the frequency of RAs helping behaviors is purely descriptive (results presented in the following section). The other questions are addressed with regressions in which the dependent variables are measured in the follow-up survey and the independent variables at baseline. Limiting the independent variables to baseline measures avoids any problems with endogeneity, in which the independent variables could be affected by the dependent variable (reverse causality) or correlated with unmeasured factors that influence the dependent variable (confounders).
To address our second question, looking at the effects of RAs' baseline knowledge, self-efficacy, and service utilization/diagnoses on their residents 'help-seeking at follow-up (service utilization, discussions with RA), we estimate logistic regressions of the form: 
In equations 1-4, measures with the prefix Res indicate that that respondent level is the student resident, while the prefix RA refers to measures from resident advisors. In these models, as in all other models described here, subscript t denotes a measurement in the baseline survey, whereas t+1 denotes a measurement in the follow-up survey, Prefs is a vector of housing preference variables, ResChar and RAChar are vectors of individual characteristics (age, gender, race, parental education, and for RAs, experience in role), and Campus is a dummy variable for university. In equation 1, ResHS t+1 is a measure of residents' help-seeking at follow-up. In the model for service utilization, ResHS t+1 represents the baseline measure for the outcome (discussions with RAs were not applicable at baseline, when residents had yet to move into residences). The key coefficients are on RAKnowledge (dummy variables for each of the five categories, with "well above average" as the reference category), RASelfEfficacy (dummy variables for each of the five categories, with the lowest level of self-efficacy as the reference category), and RAServicesDX, which represent the effects of RAs' baseline characteristics on their residents' help-seeking at followup. To account for potential intra correlation of outcomes within hall areas (residents grouped with the same RA(s)), standard errors are clustered by hall area (RA group).
To examine how the mental health problems and service utilization of residents within a hall area affect the knowledge and helping behaviors of their RAs (question 3), we estimate ordinal and logistic regressions of the forms: 
For the ordinal regressions estimated in equation 2, the dependent variable RA Knowledge is an ordinal measure of RAs' perceived mental health knowledge; as an independent variable in these models, RA Knowledge is included as a set of dummy variables (as described above). For the logistic regressions estimated in equation 3, RAHelp is a dichotomous measure of helping behavior (mental health support/advice offered by RAs at least once or twice per month to residents, vs less often or none); this outcome is measured only at follow-up. We also operationalize RAHelp as an ordinal measure, using ordinal logistic regression as a sensitivity check. From equations 2 and 3, the key coefficients are on ResGroupServicesDX and ResGroupMH, which represent the effects of baseline mental health problems and service utilization/diagnoses, each aggregated to the mean for residents within a given hall area, on that RA's mental health knowledge and helping behaviors at follow-up. To address potential nonlinearity between the proportion of residents with mental health issues and RAs' mental health knowledge, we also ran equation 2 with ResGroupServicesDXQuar and ResGroupMHQuar as the key independent variables in a sensitivity analysis, representing the baseline proportion, in quartiles, of residents with service utilization/diagnoses and mental health problems within resident groups assigned to an RA, respectively. In equations 2 and 3, standard errors are clustered by residence hall.
Finally, to assess the impact of aggregate resident group mental health and service utilization on the individual resident's contact with the RA regarding mental health concerns, we estimate logistic regressions of the form: 
In equation 4, the outcome of interest is discussions with the RA (any vs none) about the resident's mental health (ResDisc). ResServicesDX and ResMH are dichotomous baseline measures at the individual student-level of any mental health service utilization/diagnosis and any mental health problems, respectively. The key independent variables are ResGroupServicesDXQuar and ResGroupMHQuar, which represent the baseline proportion, in quartiles, of residents with service utilization/ diagnoses and mental health problems within resident groups assigned to an RA, respectively. Dummy variables represent each quartile; the reference group is the first quartile (the lowest proportion of resident group service utilization/diagnoses and mental health problems). We examine quartiles because there are reasons to expect a nonlinear relationship between the proportion of residents with mental health issues and the likelihood that any given resident has discussions with an RA; for example, having a certain number of peers with mental health issues might be helpful in drawing the RA's attention to mental health, but beyond some point the RA might not have the capacity to help all residents in need. For these analyses, standard errors are clustered by RA group. Sensitivity analyses with fixed effects for residence halls are conducted for each of the analyses described above (equations 1-4). All analyses were conducted in Stata.
Results
Tables 1a and 1b show the extent to which RAs provided help and support to residents about mental health, based on residents' reports and RAs' reports at follow-up. Only 7.7% of residents report any discussions with RAs about mental health, and an even smaller number (1.4%) report more than one or two discussions. Among residents with serious mental health problems at baseline (defined as ≥ 5 on the PHQ-2, ≥ 13 on the K6, and/or past 6 month suicidal ideation), the proportion seeking help from RAs remains similarly low; 7.3% report any discussions and 2.2% report more than one or two discussions. The majority (95.0%) of RAs, report providing advice or support related to mental health at least a couple times during the academic year, but only 16.5% of RAs report providing this advice or support at least once or twice per week. In terms of referring students to professional mental health services, 77.5% of RAs report making some referrals but most report doing so 'a couple times total' throughout the academic year. Combined with the fact that 37.5% of residents have an apparent mental health problem at baseline, these results indicate that only a small fraction of residents with mental health problems discuss these issues with their RA, and most of those discussions occur only once or twice.
Regarding our second research question, we find some evidence ( Table 2 ) that residents are more likely to discuss mental health with RAs who have personal experience (through their own prior utilization and/ or diagnosis) (OR: 1.88, p=0.04). There is no evidence, however, that RAs' baseline knowledge and self-efficacy affect the likelihood of residents discussing mental health concerns with their RAs, and no evidence that any of the RA characteristics considered here affect the likelihood that residents perceive a need for help (results not shown) or utilize services. The significant result noted above should also be viewed as tentative, because it would not remain significant after adjusting for type I error (e.g., Bonferroni correction). Surprisingly, the effect on RAs' perceived knowledge of having more residents with mental health problems appears to be negative, if anything (Table 3 , OR=0.13, p=0.07). Results remain consistent in magnitude and direction in a sensitivity analysis with ResGroupServicesDXQuar and ResGroupMHQuar as the baseline proportion, in quartiles, of residents with service utilization/diagnoses and mental health problems within resident groups assigned to an RA, respectively. Also surprisingly, there is no evidence that the likelihood of RAs' helping behaviors is affected by the proportion of residents with mental health problems or prior service use; this remains consistent in a sensitivity analysis using ordinal logistic regression for RAHelp.
Finally, we examine whether peers with mental health problems (or prior service use) in hall areas appear to be 'competitors' or 'complements' to each other, in terms of winning the attention of RAs (Table 4) . Results suggest that it is optimal for residents to be in the second quartile in the distribution across hall areas of prevalence of mental health problems. Sensitivity analyses with hall fixed effects reveal that the main pattern of results remains consistent.
Discussion
To our knowledge, this is the first study to estimate causal effects of RAs on resident help-seeking. In theory, RAs are ideally situated to play an important role in recognizing mental health problems and facilitating access to services. In practice, however, our findings suggest that RAs are playing a modest role. In the present study, only a small proportion of residents with mental health problems are even discussing problems with RAs, let alone accessing services as a result of those discussions. This is surprising considering that RAs at both study sites receive several hours of training related to mental health. The low prevalence (7.7%) of residents reporting discussions about mental health with RAs might appear to be at odds with the high proportion (95.0%) of RAs who report discussing mental health at least once or twice with residents. It is important to keep in mind, however, that each RA typically has 15-30 residents in his or her hall. Evidently, most RAs discuss mental health problems with only a couple of their students. RAs' baseline Table 2 : Effect of RAs' baseline characteristics on residents' help-seeking at follow-up (logistic regressions). Note: Each column corresponds to a separate logistic regression-only the estimate for the key coefficient on the RA variable is shown. For RAs' baseline knowledge, the reference category is "well above average"; for RAs' baseline self-efficacy, the reference category is "4". All models control for residents' individual characteristics (age, gender, race, parental education), RAs' individual characteristics (age, gender, race, parental education, experience), variables used for housing assignments, and campus. Standard errors are clustered by RA group. Table 3 : Effects of residents' baseline mental health on knowledge and helping behaviors of RAs at follow-up (ordinal and logistic regressions). Note: Each column corresponds to a separate regression-only the estimate for the key coefficient on the resident group variable is shown. All models control for RAs' individual characteristics (age, gender, race, parental education, experience). Model 3 also controls for RAs' baseline knowledge, operationalized as a set of dummy variables. Helping behaviors is a dichotomous measure of advice/support offered to residents once or more per month vs less than once per month. Standard errors are clustered by residence hall. Sample sizes are smaller than in Table 1 because the analyses here require complete data from RAs are both follow-up and baseline.
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Effects on RAs at follow-up
It is also surprising that RAs' perceived knowledge and self-efficacy for helping with mental health issues does not predict the likelihood that residents have discussions with RAs or utilize services. On the other hand, RAs' own experience with mental health services positively predicts the likelihood of residents having discussions about mental health with their RAs. These findings are interesting in light of a randomized trial of a gatekeeper training, Mental Health First Aid (MHFA), delivered to RAs at 32 U.S. campuses [15] . The trial found MHFA increased RAs' self-efficacy at 2-3 month follow-up, but did not increase RAs' actual helping behaviors in terms of discussions with residents or referrals to services (nor did it increase actual service utilization by residents). Thus, the present study is consistent with this trial in the implication that perceived knowledge and self-efficacy are insufficient for producing desired behavioral changes. On the other hand, the trial found that MHFA increased RAs'likelihood of using mental health services for themselves. That finding, paired with the present study's finding that RAs' own service utilization predicts more discussions with residents, suggests that gatekeeper trainings might actually produce a small impact on helping behaviors with a lag (beyond the time frame of the MHFA trial), through the indirect channel of increasing RAs' own help-seeking.
Another interesting finding is the relationship between the proportion of residents in a hall area with baseline problems and the likelihood of having a discussion with the RA about mental health. Our findings suggest that being in a hall area with a low, but not too low, number of residents with problems is most conducive to gaining RA attention. This suggests that it is helpful to have a critical mass of residents with mental health problems, but beyond that point, residents might be competing for RA attention.
Limitations
The present study is strengthened by the availability of a natural experiment to estimate causal effects and the unique nature of the data set, but it also has important limitations. First, the data do not contain key information about social networks such as friendship ties, which are known to play an important part in determining help-seeking preferences and behaviors. Thus, while we are able to estimate the causal effects of RAs, we cannot examine how RA effects are situated within a comprehensive network of social ties. Second, while the study includes a large sample of residents, we have only a modest number of RAs; thus there may be small effects that we are not powered to detect. Additionally, the study's generalizability is limited by the fact that it was conducted at two academically competitive universities, which are not necessarily representative of schools nationwide or in other countries.
Implications
Our overarching conclusion from the present study is that more needs to be done to 'activate' positive effects on help-seeking behavior across social ties. These effects do not seem to occur automatically even under ideal circumstances (i.e., RAs with high knowledge and self-efficacy living alongside students with mental health problems). Our findings suggest that there are significant opportunities to increase the role of RAs as mental health gatekeepers in residential communities. Programs such as gatekeeper trainings need to find ways to increase the frequency by which RAs discuss mental health and also to increase the helpfulness of those discussions when they occur. This might require expanding on the current model of gatekeeper training for RAs, in which trainings are largely 'one shot' deals at the beginning of the year (with ongoing 'booster' or 'refresher' sessions). It seems that more intensive efforts will be required if RAs are to make a substantial impact on the large numbers of students with untreated problems.
That RAs' own mental health service utilization is associated with increased contact with residents about mental health suggests that RAs who address their own problems may serve as role models for their residents and/or make students feel more comfortable discussing concerns. Another possible implication of our findings is that campuses should consider other gatekeepers, beyond RAs. Indeed, many institutions are pursuing this route by training faculty and staff. However, in light of the power of peers, it might be even more useful to provide knowledge and skills to all students, or a large proportion of students, so that even those without formal helper roles can provide information and support to fellow students. This 'saturation' approach could potentially lead to entire shifts in campus cultures around mental illness and services, alleviating some of the stigma that prevents help-seeking [16] .
Conclusion
Late adolescence and young adulthood are periods of intensive investment in education, job skills, and work experience. A college education is increasingly important in today's information and servicebased economy. Mental health problems, however, can pose substantial impediments, and most young people with mental disorders do not receive treatment. Key people within social networks have great potential to facilitate access to mental health services. Our results indicate, however, that even under seemingly ideal circumstances-RAs with official responsibilities and training to facilitate access to mental health care, in settings with substantial resources-this social network approach is having modest impacts. More intensive and innovative approaches are needed to take fuller advantage of this opportunity. For "Proportion with mental health problem" and "Proportion used services/ diagnosed", the reference category is the first quartile. All iterations of the model control for residents' individual characteristics (age, gender, race, parental education), individual resident's baseline response to the independent variable(s), variables used for housing assignments, and campus. Standard errors are clustered by RA group.
